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OLPLWDWLRQV LQ H[LVWLQJPHWKRGVDQRQFRQWDFW DQGQRQGHVWUXFWLYHPHWKRGEDVHGRQ XOWUDZLGHEDQGZLGWK UDGDU WHFKQRORJ\ LV
VXJJHVWHG$WHVWEHGLVGHVLJQHGWKDWFDQPHDVXUHZLWKGLIIHUHQWSRODUL]DWLRQWREHDEOHWRGHWHFWIODZVLQGLIIHUHQWGLUHFWLRQV










SXOVH WHFKQLTXH 2IWHQ WKH ORFDWLRQ RI DGYHQWLWLRXV RSHQLQJV LQ SDUWLFXODU FUDFNV LV QRW NQRZQ 7R VRPH H[WHQW
FUDFNVFDQEHLGHQWLILHGZKHQWKHUHLVDWHPSHUDWXUHGLIIHUHQFHEHWZHHQLQGRRUDQGRXWGRRUE\HJGHSUHVVXUL]LQJ
WKH EXLOGLQJ DQG XVLQJ DQ LQIUDUHG FDPHUD 7KH LQIUDUHG FDPHUD RQO\ GHWHFWV DUHDV ZKLFK DUH FRROHG E\ FROG DLU
&RUUHVSRQGLQJDXWKRU7HOID[
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SHQHWUDWLQJ LQWR WKH EXLOGLQJ 2WKHU PHWKRGV DUH ³VQLIILQJ´ PHWKRGV EDVHG RQ GHWHFWLQJ VXEVWDQFHV SHQHWUDWLQJ
WKURXJKWKHEXLOGLQJHQYHORSH
7KHUHLVGHDUWKRIPHWKRGV IRU ORFDWLQJDQGTXDQWLI\LQJOHDNDJHV LQJHQHUDO7KLV LVDERWKJUHDWKLQGUDQFH IRU
WLJKWHQLQJRIEXLOGLQJVDQG IRUGHYHORSLQJPRGHO IRUSHQHWUDWLRQRIDLU WKURXJK WKHEXLOGLQJHQYHORSH7KLVLV WKH
LPSHWXVIRUWKLVZRUN









7R LPSURYH SHUIRUPDQFH GLIIHUHQW VLJQDO SURFHVVLQJ PHWKRGV FDQ EH XVHG 2EMHFWV LQ DQ HQYHORSH FDQ EH
PHDVXUHGPXOWLSOHWLPHVZLWKGLIIHUHQWSRODUL]DWLRQVDQGZLWKWKHDLGRIGDWDIXVLRQIUDFWXUHVLQGLIIHUHQWRULHQWDWLRQV
















RUGHU WRDYRLG WKHGDPDJHGXULQJUHQRYDWLRQDQGUHIXUELVKPHQWZRUNV ,WFDQDOVREHDERXW WR ILQGFDYLWLHVLQ WKH
KLVWRULFDOEXLOGLQJV>@([DPSOHVRIRWKHUDSSOLFDWLRQVDUHWRREMHFWVDQGDFWLYLWLHVEHKLQGWKHZDOOHJLQ>@,Q









VWXGLHGHJ LQ>@7KHVLJQDOFDQEH OLQHDUO\SRODUL]HG  W\SLFDOO\YHUWLFDOO\RUKRUL]RQWDOO\ ±RU OHIWRU
ULJKWKDQGHGFLUFXODUO\SRODUL]HGDVLQ>@&RPELQLQJKRUL]RQWDOYHUWLFDORUULJKWOHIWKDQGHGJLYHVLPSURYHGUHVXOW
ZKHQGHWHFWLQJFUDFNVZLWKDUELWUDU\RULHQWDWLRQ
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,QLWLDOO\WKHSURMHFWKDVIRFXVHGRQVFDQQLQJODUJHVXUIDFHVZLWKWKHUDGDUWUDQVPLWWHUDQGUHFHLYHUDWDGLVWDQFH
IURP WKH ZDOO LH D IDU ILHOGPHWKRG 7KXV SRVVLEOH FUDFNV FDQ EH GHWHFWHG:KHQ D FUDFN LV GHWHFWHG D PRUH
WKRURXJKH[DPLQDWLRQFRXOGEHPDGHZLWKDXQLWFORVHUWRWKHVXUIDFHWKDWJLYHPRUHGHWDLOHGLQIRUPDWLRQDERXWWKH
FUDFN LH DQHDU ILHOGPHWKRG8QHYHQZDOO VXUIDFHPD\ FDXVH SUREOHPV EXW WKHUH DUHPHWKRGV WRPLQLPL]H WKH
LQIOXHQFHRQWKHPHDVXUHPHQWVIURPWKHURXJKQHVV>@
'LIIHUHQW VLJQDO SURFHVVLQJ PHWKRGV PD\ EH XVHG WR LPSURYH WKH PHDVXUHPHQW UHVXOWV 6KRUW WLPH )RXULHU
WUDQVIRUPV6))7DQGHQWURS\ZDVXVHGLQ>@DQGZDYHOHWVZHUHXVHGLQ>@6$5LVDZHOOHVWDEOLVKHGWHFKQRORJ\








GHSWK+RZHYHUKLJKHU IUHTXHQFLHVPLJKW EH FRQVLGHUHG GXH WR WKHQHHG IRUKLJKHU UHVROXWLRQ 7KH GHVLJQ RI WKH




WKH UDGDU XQLWZLWK WKH WZR DQWHQQDV EODFNZLWK RUDQJH V\PEROV%HWZHHQ WKH WZR DQWHQQDHD VKLHOGLQJ SODWH LV
PRXQWHG WR SUHYHQW FURVVWDON 7KH DQWHQQDH DUH URWDWDEOH LQ RUGHU WR SHUIRUP PHDVXUHPHQWV ZLWK GLIIHUHQW
SRODUL]DWLRQV7KHFRPSOHWHWHVWULJLVVKRZQLQ)LJ7KHUDGDUXQLWFDQEHWUDYHUVHGLQERWKYHUWLFDOO\DQGODWHUDOO\
,Q IURQWRI WKH WHVWULJ LV WKHPHDVXUHGREMHFW LQ WKLVFDVH LVDZRRGHQVWUXFWXUHZLWKSODVWHUERDUG7KH WHVWZDOO LV
IXUWKHUGHVFULEHGLQQH[WVHFWLRQ
)LJ5DGDUXQLWZLWKURWDWDEOHDQWHQQDH )LJ7KHFRPSOHWHWHVWULJ
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 5HVXOWV
7KH SURMHFW KDV VR IDU EHHQ RULHQWHG RQ GHYHORSLQJ PHDVXUHPHQW WHFKQLTXHV DQG EXLOGLQJ WKH WHVW SODWIRUP
,QLWLDOO\WKHIRFXVKDVEHHQWRPHDVXUHWKHNQRZQREMHFWVLQVLGHWKHZDOO7KHZDOOWKDWWKHPHDVXUHPHQWVSHUIRUPHG
RQLVVKRZQLQ)LJ7KHZDOOFRQVLVWVRIWKUHHYHUWLFDOVWXGVFRYHUHGZLWKSODVWHUERDUG,QWKHORZHUSDUWWKHUHLVD














RSHQLQJVLQWKHEXLOGLQJHQYHORSH7KHPHDVXUHPHQWVSHUIRUPHGVR IDUDUHSURPLVLQJHYHQWKRXJKWKH WHVWEHG LV
VWLOOXQGHUGHYHORSPHQW0HDVXUHPHQWVZLWKGLIIHUHQWSRODUL]DWLRQDUHSHUIRUPHGDQGDOJRULWKPV IRU VHQVRU IXVLRQ
DUH GHYHORSHG 7KH KDUGZDUH RI WKH UDGDU HTXLSPHQW ZLOO EH XSJUDGHG LQ RUGHU WR REWDLQ KLJKHU UHVROXWLRQ
0RUHRYHU WKH QHZPHWKRGZLOO EH FRPSDUHG DQG HYDOXDWHG DJDLQVW H[LVWLQJPHDVXUHPHQWPHWKRGV DQG WKHUHE\
LPSURYLQJWKHDELOLW\WRGHWHFWORFDOL]HFODVVLI\DQGTXDQWLI\YDULRXVW\SHVRIOHDNDJH
)LJ/RZHUSDUWRIWKHWHVWZDOO
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'XULQJ WKH SURMHFW D QHZ LPSRUWDQW DSSOLFDWLRQ KDV HPHUJHG WKH SRVVLELOLW\ RI GHWHFWLQJPRLVWXUH KDV EHHQ
UHTXHVWHG)RUUDGDUZDWHULVDJRRG UDGDU WDUJHW VLQFH LWSURYLGHVJRRG UHIOHFWLRQDQG WKHUHIRUH FDQEHVHHQDVD
SURPLVLQJWHFKQLTXHIRUDQXUJHQWQHHG,GHQWLILFDWLRQRIPRLVWXUHLQFRQVWUXFWLRQVLVLPSRUWDQWERWKWRGXHWRWKH
ULVNRIGDPDJHRI WKHFRQVWUXFWLRQLWVHOIDQGGXH WR WKH ULVNRIPROGJURZWKLQZRRGHQFRQVWUXFWLRQVZKLFKPD\
KDYH QHJDWLYH KHDOWK HIIHFWV RQ SHRSOH 2QH DGYDQWDJH RI UDGDU LV WKDW LW LV D ZKROH ILHOGPHDVXULQJ WHFKQLTXHV
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7UDQVDFWLRQVRQ0LFURZDYH7KHRU\DQG7HFKQLTXHVYRO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>@ $ %RU\VVHQNR 2 %RU\VVHQNR $ /LVKFKHQNR DQG 9 3URNKRUHQNR ,QVSHFWLRQ RI ,QWHUQDO 6WUXFWXUH RI :DOOV E\ 6XEVXUIDFH 5DGDU
$HURVSDFHDQG(OHFWURQLF6\VWHPV0DJD]LQH,(((YROSS
)LJ8SSHUSDUWRIWKHWHVWZDOO
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